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(57) Human G-protein chemokine receptor polypep- 
tides and DNA (RNA) encoding such polypeptides and 
a procedure for producing such polypeptides by recom- 
binant techniques is disclosed. Also disclosed are meth- 
ods for utilizing such polypeptides for identifying antag- 
onists and agonists to such polypeptides and methods 
of using the agonists and antagonists therapeutically to 



treat conditions related to the underexpression and 
overexpression of the G-protein chemokine receptor 
polypeptides, respectively. Also disclosed are diagnos- 
tic methods for detecting a mutation in the G-protein 
chemokine receptornucleic acid sequences and detect- 
ing a level of the soluble form of the receptors in a sam- 
ple derived from a host. 
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genetic code, encodes the same mature polypeptide as the DNA of Figure 1 (SEQ ID NO:1) or the deposited cDNA. 
[0028] The polynucleotide which encodes for the mature polypeptide of Figure 1 or for the mature polypeptide en- 
coded by the deposited cDNA may include: only the coding sequence for the mature polypeptide; the coding sequence 
for the mature polypeptide and additionaj coding sequence such as a transmembrane (TM) or intra-cellular domain; 
the coding sequence for the mature polypeptide (and optionally additional coding sequence) and non-coding sequence," 
such as introns or non-coding sequence 5* and/or 3' of the coding sequence for the mature polypeptide. 
[0029] Thus, the term "polynucleotide encoding a polypeptide" encompasses a polynucleotide which includes only 
coding sequence for the polypeptide as well as a polynucleotide which includes additional coding and/or non-coding 
sequence. 

' [0030] The present invention further relates to variants of the hereinabove described polynucleotides which encode 
for fragments, analogs and derivatives of the polypeptide having the deduced amino acid sequence of Figure 1 or the 
polypeptide encoded by the cDNA of the deposited clone. The variant of the polynucleotide may be a naturally occurring 
allelic variant of the polynucleotide or a non-naturally occurring variant of the polynucleotide. 
[0031] Thus, the present invention includes polynucleotides encoding the same mature polypeptide as shown in 
Figure 1 (SEQ ID NO:2) or the same mature polypeptide encoded by the cDNA of the deposited clone as well as 
variants of such polynucleotides which variants encode for a fragment, derivative or analog of the polypeptide of Figure 
1 (SEQ ID NO:2) or the polypeptide encoded by the cDNA of the deposited clone. Such nucleotide variants include 
deletion variants, substitution variants and addition or insertion variants. 

[0032] As hereinabove indicated, the polynucleotide may have a coding sequence which is a naturally occurring 
allelic variant of the coding sequence shown in Figure 1 (SEQ ID NO:1) or of the coding sequence of the deposited 
clone. As known in the art, an allelic variant is an alternate form of a polynucleotide sequence which may have a 
substitution, deletion or addition of one or more nucleotides, which does not substantially alter the function of the 
encoded polypeptide. 

[0033] The polynucleotides may also encode for a soluble form of the G-protein chemokine receptor polypeptide 
which is the extracellular portion of the polypeptide which has been cleaved from the TM and intracellular domain of 
the full-length polypeptide of the present invention. 

[0034] The polynucleotides of the present invention may also have the coding sequence fused in frame to a marker 
sequence which allows for purification of the polypeptide of the present invention. The marker sequence may be a 
hexahistidine tag supplied by a pQE-9 vector to provide for purification of the mature polypeptide fused to the marker 
in the case of a bacterial host, or, for example, the marker sequence may be a hemagglutinin (HA) tag when a mam- 
malian host e.g. COS-7 cells, is used. The HA tag corresponds to an epitope derived from the influenza hemagglutinin 
protein (Wilson, I., et al.. Cell, 37:767 (1984)). 

[0035] The term "gene" means the segment of DNA involved in producing a polypeptide chain; it includes regions 
preceding and following the coding region (leader and trailer) as well as intervening sequences (introns) between 
individual coding segments (exons). 

[0036] Fragments of the full length gene of the present invention may be used as a hybridization probe for a cDNA 
library to isolate the full length cDNA and to isolate other cDIMAs which have a high sequence similarity to the gene or 
similar biological activity. Probes of this type preferably have at least 30 bases and may contain, for example, 50 or 
more bases. The probe may also be used to identify a cDNA clone corresponding to a full length transcript and a 
genomic, clone or clones that contain the complete gene including regulatory and promotor regions, exons, and introns. 
An example of a screen comprises isolating the coding region of the gene by using the known DNA sequence to 
synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the gene 
of the present invention are used to screen a library of human cDNA, genomic DNA or mRNA to determine which 
members of the library the probe hybridizes to. 

[0037] The present invention further relates to polynucleotides which hybridize to the hereinabove-described se- 
quences if there is at least 70%, preferably at least 90%, and more preferably at least 95% identity between the se- 
quences. The present invention particularly relates to polynucleotides which hybridize under stringent conditions to 
the hereinabove-described polynucleotides. As herein used, the term "stringent conditions" means hybridization will 
occur only if there is at least 95% and preferably at least 97% identity between the sequences. The polynucleotides 
which hybridize to the hereinabove described polynucleotides in a preferred embodiment encode polypeptides which 
either retain substantially the same biological function or activity as the mature polypeptide encoded by the cDNAs of 
Figure t (SEQ ID NO:1) or the deposited cDNA(s). 

[0038] Alternatively, the polynucleotide may have at least 20 bases, preferably 30 bases, and more preferably at 
ieast 50 bases which hybridize to a polynucleotide of the present invention and which has an identity thereto, as here- 
inabove described, and which may or may not retain activity. For example, such polynucleotides may be employed as 
probes for the polynucleotide of SEQ ID NO:1 , for example, for recovery of the polynucleotide or as a diagnostic probe 
or as a PCR primer. 

[0039] Thus, the present invention is directed to polynucleotides having at least a 70% identity, preferably at least 



4 



EP 1 149 582 A2 



tides encoded by such polynucleotides preferably at least 50 bases and to polypep- 

as convenience to those of skH. In the an an , Z L T" 6 - ^ pr0vid9d ™ r9| V 

^-ceofthepolynu^ 

polypeptides encoded thereby, are incorporated herein torrtZa^Z OT ' n ° aCld se 9 u of the 
any description of sequences herein A fcense malbe rLu 1 ? . C0 ^° l " n9 event c ° nf,ict w *" 
license is hereby granted. V ^ reqU ' red t0 mak<Vor se " the de P° site d "trials, and no such 

[0041 J - 



a r : as fr r ente anaio9s - -^^Kssr sequence encoded by 016 deposited 

as such polypeptide, i.e. functton aT 

receptor even though the polype^ doe ™f Lin 1 » ^ "V 613 " 18 1,18 ability t0 bind the ° r 
form of the receptor An analog ^Ses ^ ^0™!^^ ea ^ P T k ' n ° f ° r 9Xamp ' 9 - a s °"*'<» 

produce an active mature polypeptide ° aCUVat8d by C ' 9aVa " °' th9 P ra P«» ei " 

portion to 

non-conserved amino acid residue S^£«£^T , ° "S" "J!*- *"* 8Ub8t,tUt9d With a conse ^ « 
» idue may or may not be one encoded bv Tht a«.„f, ? ^ acW rBS,dUe) a " d SUCh sut ««tuted amino acid res- 
includes a .ubl^iT^^K.^^ ( " °" e ^ Wh ' Ch 008 ° f m ° re °' the am,no «*» "»«•»• 
compound to increase ft. halfVe of Z oo7vn^, h « P 0 ^ 9 *'** fe ^ed with another compound, such as a 
tiona, amino acids are *^£^XS*£r Z^l^T^ 1 °, V * ^ *» «* 
of the polypeptides soluble, i.e. not membrane bound yetstS 

- 

i^e^rSd T^SSST °' "" PreSent inVemi ° n Pre ' erab,y PraV,d8d " *°< a < 9d 

- pX^^ IT^ffiE* f ' s h E . Q ,D NO:2 (in particu,ar the ™- 

of SEQ ID NO:2 and more pr^erJS gov ^ZulZ^ ^ * (pr9ferablv a 70% id entity) to the polypeptide 

NO* and still more prefer^? ^Ss JS7 S ^1 ""T't ^ 9 90% """^ t0 th9 PO^eptide of SEQ 10 
2 and to portions of such potpep^e w^h su2 oon^tZ^ ^ l ° *«P°'W««*» of SEQ «D NO; 

and more preferably at least 50 amino acias PO-VPept.de generally containing at least 30 amino acids 

[0048] Fragments or portions of th X^d^S^fl ■ I 6 ""*" 09 °' 3 Se °° nd P 0 ^"* 9 - 
responding MHangft polypeptide by pepSe syn'es 11 efore * T'° yed Pf ° dUCin9 ^ C ° r " 

for producing the full-length polypeptides Fragment or oortln^nZ ^ emp, ° y9d M inte ^iates 

P--^^ P« 9 c^ain; it includes regions 

individual coding segments (exons) 33 ,nterven,n 9 sequences (introns) between 

animal is notiso.ated, butthesar^epolinuSd, ^oroolv^ 9 poly "" c,80tide <^ potypeptide present in a living 
in the naturalsystem, is isoteted. SuKoS^SS^u^;^^* 0 ™ someoral,trf '"« coexisting materials 
ft*, could be part of a composition, aTsSe 2 S'^'^J^^'--*- ° r P^ 9 P" 

envrronment. ar sucn vector or composition is not part of its natural 

pSptid^ of SEQ ,0 NO. 2 (in particular the mature 

tide of SEQ ID NO:2 and more preferablJ at leastgo / ^1 * ' eaS ' 70% iden,it » t0 the Po^-P- 

of SEQ ID NO:2 and stll, more iJ^^^ ^^^T^^^^^^ 9 ^^ 

raD.y at least 95 /. similarity (still more preferably at least 95% identity) to the 



s 



EP1 149 582 A2 



polypeptide of SEQ ID NO:2 and also include portions of such polypeptides with such portion of the polypeptide gen- 
erally containing at least 30 amino acids and more preferably at least 50 amino acids. 

[0052] As known in the art -similarity" between two polypeptides is determined by comparing the amino acid sequence 
and its conserved amino acid substitutes of one polypeptide to the sequence of a second polypeptide. 
[0053] Fragments or portions of the polypeptides of the present invention may be employed for producing the cor- 
responding full-length polypeptide by peptide synthesis; therefore, the fragments may be employed as intermediates 
for producing the full-length polypeptides. Fragments or portions of the polynucleotides of the present invention may 
be used to synthesize full-length polynucleotides of the present invention. 

[0054] The present invention also relates to vectors which Include polynucleotides of the present invention, host cells 
which are genetically engineered with vectors of the invention and the production of polypeptides of the invention bv 
recombinant techniques. 

[0055] Host cells are genetically engineered (transduced or transformed or transfected) with the vectors of this in- 
vention which may be, for example, a cloning vector or an expression vector. The vector may be, for example in the 
form of a plasm.d, a viral particle, a phage, etc. The engineered host cells can be cultured in conventional nutrient 
media modified as appropriate for activating promoters, selecting transformants or amplifying the genes of the present 
invention. The culture conditions, such as temperature, pH and the like ( are those previously used with the host cell 
selected for expression, and will be apparent to the ordinarily skilled artisan. 

[0056] The polynucleotides of the present invention may be employed for producing polypeptides by recombinant 
techniques. Thus, for example, the polynucleotide may be included in any one of a variety of expression vectors for 
expressing a polypeptide. Such vectors include chromosomal, nonchromosomal and synthetic DNA sequences e g 
derivatives of SV40; bacterial plasmids; phage DNA; baculovirus; yeast plasmids; vectors derived from combinations 
of plasmids and phage DNA, viral DNA such as vaccinia, adenovirus, fowl pox virus, and pseudorabies. However, any 
other vector may be used as long as it is replicable and viable in the host. 

[0057] The appropriate DNA sequence may be inserted into the vector by a variety of procedures. In general the 
DNA sequence is inserted into an appropriate restriction endonuclease site(s) by procedures known in the art Such 
procedures and others are deemed to be within the scope of those skilled in the art. 

[0058] The DNA sequence in the expression vector is operatively linked to an appropriate expression control se- 
quence^) (promoter) to direct mRNA synthesis. As representative examples of such promoters, there may be men- 
tioned: LTR or SV40 promoter, the E. coll. lac or tr£, the phage lambda P L promoter and other promoters known to 
control expression of genes in prokaryotic or eukaryotic cells or their viruses. The expression vector also contains a 
nbosome binding site for translation initiation and a transcription terminator. The vector may also include appropriate 
sequences for amplifying expression. 

[0059] In addition the expression vectors preferably contain one or more selectable marker genes to provide a 
phenotypic trait for selection of transformed host cells such as dihydrofolate reductase or neomycin resistance for 
35 eukaryotic cell culture, or such as tetracycline or ampicillin resistance in E. coli . 

[0060] The vector containing the appropriate DNA sequence as hereinabove described, as well as an appropriate 
promoter or control sequence, may be employed to transform an appropriate host to permit the host to express the 
protein. ^ 

[0061] As representative examples of appropriate hosts, there may be mentioned: bacterial cells, such as E coli 
Streptomyces , Salmonella typhimurium; fungal cells, such as yeast; insect cells such as Drosophila and SpodomeTa' 
§f9; animal ceils such as CHO, COS or Bowes melanoma; adenovirus; plant cells, etc. The selection of an appropriate 
host is deemed to be within the scope of those skilled In the art from the teachings herein. 

[0062] More particularly, the present invention also includes recombinant constructs comprising one or more of the 
sequences as broadly described above. The constructs comprise a vector, such as a plasmid or viral vector into which . 
a sequence of the invention has been inserted, in a forward or reverse orientation. In a preferred aspect of this em- 
bodiment, the construct further comprises regulatory sequences, including, for example, a promoter, operably linked 
to the sequence. Large numbers of suitable vectors and promoters are known to those of skill in the art and are 
commercially available. The following vectors are provided by way of example. Bacterial: pQE70 pQE60 pQE-9 (Qia- 
9 f n oo PbS '^o 10 ' pha9escript * P siX174 ' Prescript SK. pbsks, pNHBA, P NHl6a. pNH18A, P NH46A (StratageneV 
ptrc99a, P KK223-3, P KK233-3, P DR540, pRITS (Pharmacia). Eukaiyotic: pWLNEO, pSV2CAT, pOG44 pXTI pSG 
Stratagene) P SVK3, pBPV, pMSG, pSVL (Pharmacia). However, any other plasmid or vector may be used as long as 
they are replicable and viable in the host. 

[0063] Promoter regions can be selected from any desired gene using CAT (chloramphenicol transferase) vectors 
or other vectors with selectable markers. Two appropriate vectors are PKK232-8 and PCM7. Particular named bacterial 

S^r^ 1 "? laC '' ' aCZ ' T3 ' T7 ' 9Pt ' ' ambda Pr ' Pl and trp - Eukar Yotic promoters include CMV immediate early, 
HSV thymine kinase, early and late SV40. LTRs from retrovirus, and mouse metallothionein-l. Selection of the ap- 
propriate vector and promoter is well within the level of ordinary skill in the art. 

[0064] In a further embodiment, the present invention relates to host cells containing the above-described constructs 
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[0076] The polypeptides of the present invention may be a naturally purified product, or a product of chemical syn- 
thetic procedures, or produced by recombinant techniques from a prokaryotic oreukaryotic host (for example, by bac- 
terial, yeast, higher plant, insect and mammalian cells in culture). Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated or may be non-giycosylated. 
Polypeptides of the invention may also include an initial methionine amino acid residue. 

[0077] The polynucleotides and polypeptides of the present invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease. 

[0078] The G-protein chemokine receptors of the present invention may be employed in a process for screening for 
compounds which activate (agonists) or inhibit activation (antagonists), of the receptor polypeptide of the present 
invention . 

[0079] In general, such screening procedures involve providing appropriate cells which express the receptor polypep- 
tide of the present invention on the surface thereof. Such cells include cells from mammals, yeast, drosophila or E. 
Colt. In particular, a polynucleotide encoding the receptor of the present invention is employed to transfect cells to 
thereby express the G-protein chemokine receptor. The expressed receptor is then contacted with a test compound 
to observe binding, stimulation or inhibition of a functional response. 

[0080] One such screening procedure involves the use of melanophores which are transfected to express the G- 
protein chemokine receptor of the present invention. Such a screening technique is described in PCT WO 92/01810 
published February 8, 1 992. 

[0081] Thus, for example, such assay may be employed for screening for a compound which inhibits activation of 
the receptor polypeptide of the present invention by contacting the melanophore cells which encode the receptor with 
both the receptor llgand and a compound to be screened. Inhibition of the signal generated by the ligand indicates that 
a compound is a potential antagonist for the receptor, i.e.. inhibits activation of the receptor. 

[0082] The screen may be employed for determining a compound which activates the receptor by contacting such 
cells with compounds to be screened and determining whether such compound generates a signal, i.e., activates the 
receptor. 

[0083] Other screening techniques include the use of cells which express the G-protein chemokine receptor (for 
example, transfected CHO cells) in a system which measures extracellular pH changes caused by receptor activation, 
for example, as described in Science, volume 246, pages 1 81 -296 (October 1 989). For example, compounds may be 
contacted with a cell which expresses the receptor polypeptide of the present invention and a second messenger 
response, e.g. signal transduction or pH changes, may be measured to determine whether the potential compound 
activates or inhibits the receptor. 

[0084] Another such screening technique involves introducing RNA encoding the G-protein chemokine receptor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be contacted with the receptor 
ligand and a compound to be screened, followed by detection of inhibition or activation of a calcium signal in the case 
of screening for compounds which are thought to inhibit activation of the receptor. 

[0085] Another screening technique involves expressing the G-protein chemokine receptor in which the receptor is 
linked to a phospholipase C or D. As representative examples of such cells, there may be mentioned endothelial cells, 
smooth muscle cells, embryonic kidney cells, etc. The screening may be accomplished as hereinabove described by 
detecting activation of the receptor or inhibition of activation of the receptor from the phospholipase second signal. 
[0086] Another method involves screening for compounds which inhibit activation of the receptor polypeptide of the 
present invention antagonists by determining inhibition binding of labeled ligand to cells which have the receptor on 
the surface thereof. Such a method involves transfecting a eukaryotic cell with DNA encoding the G-protein chemokine 
receptor such that the cell expresses the receptor on its surface and contacting the cell with a compound in the presence 
of a labeled form of a known ligand. The ligand.can be labeled, e.g., by radioactivity. The amount of labeled ligand v 
bound to the receptors is measured, e.g., by measuring radioactivity of the receptors. If the compound binds to the 
receptor as determined by a reduction of labeled ligand which binds to the receptors, the binding of labeled ligand to 
the receptor is inhibited. 

[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention, or in some cases an 
oligopeptide, which bind to the G-protein chemokine receptor but does not elicit a second messenger response such 
that the activity of the G-protein chemokine receptors is prevented. Antibodies include anti-tdiotypic antibodies which 
recognize unique determinants generally associated with the antigen-binding site of an antibody. Potential antagonist 
compounds also include proteins which are closely related to the ligand of the G-protein chemokine receptors, i.e. a 
fragment of the ligand, which have lost biological function and when binding to the G-protein chemokine receptor elicit 
no response. 

[0088] An antisense construct prepared through the use of antisense technology, may be used to control gene ex- 
pression through triple-helix formation or antisense DNA or RNA, both of which methods are based on binding of a ~ 
polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide sequence, which encodes for 
the mature polypeptides of the present invention, is used to design an antisense RNA oligonucleotide of from about 
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and Dervan eta., Science 251 1360 1991 » 1^ ' « 3 (1979); C °° n9y " Science " 241:456 < 198 8>: 
°"ne receptor. The antisensT^ 
5 molecules into G-protein coupled receotor (an ««»n!» and b,0Cks trans| a«°n of mRNA 

as Antisense Inhibitors of Gene E So "ThTp^Z, T^lT/' 56:560 < 1991 > ; OKgodeoxynucleotides 
above can also be delivered to cellsTuchT a Tfh aat ™. 0 "' FL (1988,) ' 77,6 0,i 3°"««=leotides described 
of G-protein chemokine rSeptor Ch tha,meant,SenSeRNAorONAma /be expressed ,V, ^ to inhibit production 

inhibit activation i the ^K^^^S^ST ° rPeP,ida ' ,ike m ° l8CU,eS ' ^ *° b ° "~ <° 
frorn interactin, w«h LmbLe boun'd ^^STE^T ,nVem, ° n ^ th ° 

thereof. The formulation should suTt^ ^ 
methods are well-known FaE^^^X?^:^ * * ^ "* h *" P ° lyPeptide " SuCh - 

sr 'S'rrr"'" 9 r -"-^^ ^ in the art by use °' a 

polypeptide of the prJ^Z^^^^^^ 3 retr ° Wral particle containin 9 ™* encoding the 
the porypeptide ,n ^"^1^ 3 P ^ nt ^ en 9 ine8rin 3 *» **o and expression of 
method should be ap^arenTo those Sed i the arttTT?" 9 * P ° lyPeptide °' ,h9 preSent inve "«°" «* such 
expression vehide for^ginJri^nSbiSnJS,S »? T °' ^ PreSem ' nVenti ° n - For SXam P te ' the 

Harvey Sarcoma Virus, av'an leukos* ^Sus niZnTn!? n , ecr0S,S . wus ' ^troviruses such as Rous Sarcoma Virus. 
Myeloproliferative Sarcoma Virus and ^^Z^^TT ^ ^ immunodeficie "<=y virus, adenovirus, 
rived from Moloney Murine LeukemTa JTrT one embodiment, the retroviral plasmid vector is de- 
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[0100] The vector includes one or more promoters. Suitable promoters which may be employed include but are nor 
ton. te I to. the retroviral LTR; the SV40 promoter; and the human cytomegalic (CMV) proZZ^e^nmne 
et ai Biotechn.ques , Vo, 7. No. 9, 980-990 (1989). or any other promoter (e.g., cellular promotens suc^ t euk^otte 
cellular promoters includ.ng. but not limited to. the histone, pol III. and P -actin promoters) Other viral promoSSh 
• may be employed include, but are not limited to. adenovirus promoters, thymidine kinase (TK) promotere an *B^9 

ITn^^^ 

™,a ^ e " U h C ! leic aCid sequence encodin 9 the Polypeptide of the present invention is under the control of a suitable 
promoter. Suitable promoters which may be employed include, but are not limited to, adenoviral promoters, such as 
> he adenoviral major late promoter; or heterologous promoters, such as the cytomegalovirus (CMV) promoter th^ 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT promoter, the metailothionefn pro 
meter heat shock promoters; the albumin promoter; the ApOAl promoter; human globin promoters; viral thymidine 

r^ ra P n x« h S ' SU k 38 ? Simp ' eX thymid,ne Wnase " romoter = retrovlral LT * S ('"C^g the mS ed 

Z o Zt l 6 ?^ 9 describad >-: tne p-actfn promoter; and human growth hormone promoters The promoter 
also may be the native promoter which controls the genes encoding the polypeptides 

[01021 The retroviral plasmid vector is employed to transduce packaging cell lines to form producer cell lines Ex- 

p7Trt P ?£ a9 ZVo e il b ° tra " SfeC,ed inC,Ude ' bUt are n0t VmitBti the PE501. PA317, v - 2 . ^ 

PA12. T19-14* VT-19-17-H2. yCRE, vCRIP, GP+E-86, G P+ envAm12, and DAN cell lines as described in LiHer 
U^^T^ISEl .Vol. 1. pgs. 5-14 (1 990). whtoh is incorporated herein by reference in its entirety. The vector" 

eZ™, P f ^ Ce " S thr0U9h a " y m8an8 kn0W " in arL Such meana °" are not limited 

electroporat on, the use of Uposomes, and CaP0 4 precipitation. In one alternative, the retroviral plasmid vector mav 
be encapsulated into a liposome, or coupled to a lipid, and then administered to a host * 

s> TLJHnZ r0 iT r Ce l" ne V ' nfeCti0US retr0Vira ' vector P articl9 « w"iC include the nucleic acid sequence 
IT L 9 p0,yp !? ,,des - Such retraviral vector particles then may be employed, to transduce eukaryotic cells 
J7 J'" 7* I he transduced ^karyotic cells will express the nucleic acid sequence(s) encoding the polypep- 
~T 0t ' C T T Ch be tranSdUCed indude ' but are "« limited to. embryonic stem cells, embryo^icS- 

Sidnn fJHV T 'T"^- Pr ° VideS 3 f ° f deterrninin 9 Aether a ligand not known to be capable of 

binding to a G-protein chemokme receptor can bind to such receptor which comprises contacting a mammalian eel 

Pr0 ' ein Chem ° klne reCep, ° r Wfth tha ' igand und9r conditions P eTOi » in 9 bindfng of ligands to the 
whX ,h r T"^ deteCtiP9 the preSenC6 °' 3 " Sand Wnich blnds to the recepto'and thereby determining 
a TZ^Jir a t ° G ? r0tein Chem ° kine reC8pt0r 11,8 Systems described for determining 

rn 9 ,^ ^. antagonists may also be employed for determining ligands which bind to the receptor 

If ,h?n JT ,S t' nVenti0 '' 3180 T - *" 3 meth ° d °' det6Cting ex P re8S '°" °' a G-protein chemokine receptor polypeptide 
HZ , P Z ,°" SUrfaCe °' 3 Ce " bV deteCtin9 ,he P resenca of mRNA c ° d '"9 '°r the receptoT whfeh 

compnses obtaming total mRNA from the cell and contacting the mRNA so obtained with a nucleic acid pTobe com- 

wST T° ,eCU ! e °' ^ ' eaSt 10 nUC ' e0,ideS Capab ' e °' SpBCitiCa,ly hybridiz, "9 a sequenceTncluded 

TncTo, mRNArr- ^ a ^ C ' 9 , ,C ^ r9Cept0r Under hybridiZin 9 <*"<™«». d <"g the pres 

mTnsf ™ V brld ' Zedt0theproba ' andthereb y ^ing the expression of the receptor by the cell 
SIS n™? 6 ^ 36 ", 1 ' nV xf ° n 3lS0 Pr ° VideS 3 meth0d for identifvin 9 receptors related to the receptor polypeptides 
of he present invention. These related receptors may be identified by homology to a G-protien chemokine receotor 
po^pepnde of the present ^ 

1 ° r , Sy ^ ,i9a " dS and ° f 6liCit Simi,ar behaviors after 9 enefc or Pharmacological blockade oHhe . . 
chemokine receptor polypeptides of the present invention. w 

Hall. Jr,ll menta °' the f 8nes mav be used 38 3 hybridization probe for a cDNA library to isolate other genes which 
have a high sequence s.m,lanty to the genes of the present invention, or which have simHar biological actfvity Probes 
of this type are at least 20 bases, preferably at least 30 bases and most preferably at least 50 ba^es or more ^ The 
probe may a so be used to identify a cDNA clone corresponding to a full length transcript and a genomic clone or clones 

An example of a screen of this type comprises Isolating the coding region of the gene by using the known DNA seauence 
enL" oMn? a " °"f niJcleotide P raba - La " a ' ad oligonudeotides having a sequence compiemenTary to that of the 
genes of the present mvention are used to screen a library of human cDNA, genomic DNA or mRNA to determ ne 
which members of the library the probe hybridizes to. determine 

Ixlml T ?LT« ent inVemi °? f S ° contem P lates tne us * of the genes of the present invention as a diagnostic for 
^!'T H r6SUlt fr ° m inhSrrted defGCtiVe genes - These 9 enes oan ba d «ected by comparing the se 

quences of the defective gene with that of a normal one. Subsequently, one can verify that a "mutant' gene is assorted 
w,th abnorma. receptor actMty. In addition, one can insert mutant receptor genes into a suitable vecto f express on 
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in a functional assay system (e.g., colorimetric assay, expression on MacConkey plates, complementation experiments, 
in a receptor deficient strain of HEK293 cells) as yet another means to verify or identify mutations. Once "mutant" 
genes have been identified, one can then screen population for carriers of the "mutant" receptor gene. 
[0109J Individuals carrying mutations in the gene of the present invention may be detected at the DNA level by a 
variety of techniques. Nucleic acids used for diagnosis may be obtained from a patient's cells, including but not limited 
to such as from blood, urine, saliva, tissue biopsy and autopsy material. The genomic DNA may be used directly for 
detection or may be amplified enzymatically by using PCR (Saiki, et al., Nature , 324:163-166 1986) prior to analysis. 
RNA or cDNA may also be used for the same purpose. As an example, PCR primers complimentary to the nucleic 
acid of the instant invention can be used to identify and analyze mutations in the gene of the present invention. For 
example, deletions and insertions can be detected by a change in size of the amplified product in comparison to the 
normal genotype. Point mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the invention 
or alternatively, radio labeled antisense DNA sequences of the invention. Perfectly matched sequences can be distin- 
guished from mismatched duplexes by RNase A digestion or by differences in melting temperatures. Such a diagnostic 
would be particularly useful for prenatal or even neonatal testing. 

[0110] Sequence differences between the reference gene and "mutants" may be revealed by the direct DNA se- 
quencing method. In addition, cloned DNA segments may be used as probes to detect specific DNA segments. The 
sensitivity of this method is greatly enhanced when combined with PCR. For example, a sequence primer is used with 
double stranded PCR product or a single stranded template molecule generated by a modified PCR. The sequence 
determination is performed by conventional procedures with radio labeled nucleotide or b an automatic sequencing 
procedure with fluorescent-tags. 

[01 1 1 J Genetic testing based on DNA sequence differences may be achieved by detection of alterations in the elec- 
trophoretic mobility of DNA fragments in gels with or without denaturing agents. Sequences changes at specific loca- 
tions may also be revealed by nucleus protection assays, such RNase and S1 protection or the chemical cleavage 
method (e.g. Cotton, et al., PNAS ; USA , 85:4397-4401 1985). 

[01 121 ln addition, some diseases are a result of, or are characterized by changes in gene expression which can be 
detected by changes in the mRNA. Alternatively, the genes of the present invention can be. used as a reference to 
identify individuals expressing a decrease of functions associated with receptors of this type. 

[01 13] The present invention also relates to a diagnostic assay for detecting altered levels of soluble forms of the 
G-proein chemokine receptor polypeptides of the present invention in various tissues. Assays used to detect levels of 
the soluble receptor polypeptides in a sample derived from a host are well known to those of skill in the art and include 
radioimmunoassays, competitive-binding assays, Western blot analysis and preferably as EL ISA assay. 
[0114] An ELISA assay initially comprises preparing an antibody specific to antigens of the G-protein chemokine 
receptor polypeptides, preferably a monoclonal antibody. In addition a reporter antibody is prepared against the mon- 
oclonal antibody. To the reporter antibody is attached a detectable reagent such as radioactivity, fluorescence or in this 
example a horseradish peroxidase enzyme. A sample is now removed from a host and incubated on a solid support, 
e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covered 
by incubating with a non-specific protein such as bovine serum albumin. Next, the monoclonal antibody is incubated 
in the dish during which time the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 
to the polystyrene dish. All unbound monoclonal antibody is washed out with buffer. The reporter antibody linked to 
horseradish peroxidase is now placed in the dish resulting in binding of the reporter antibody to any monoclonal antibody 
bound to G-protein chemokine receptor proteins. Unattached reporter antibody is then washed out. Peroxidase sub- 
strates are then added to the dish and the amount of color developed in a given time period is a measurement of the 
amount of G-protein chemokine receptor proteins present in a given volume of patient sample when compared against 
a standard curve. . 
[0115] The sequences of the present invention are also valuable for chromosome identification. The sequence is 
specifically targeted to and can hybridize with a particular location on an individual human chromosome. Moreover, 
there is a current need for identifying particular sites on the chromosome. Few chromosome marking reagents based 
on actual sequence data (repeat polymorphisms) are presently available for marking chromosomal location. The map- 
ping of DNAs to chromosomes according to the present invention is an important first step in correlating those se- 
quences with genes associated with disease. 

[0116] Briefly, sequences can be mapped to chromosomes by preparing PCR primers (preferably 15-25 bp) from 
the cDNA. Computer analysis of the cDNA is used to rapidly select primers that do not span more than one exon in 
the genomic DNA, thus complicating the amplification process. These primers are then used for PCR screening of 
somatic ceil hybrids containing individual human chromosomes. Only those hybrids containing the human gene cor- 
responding to the primer will yield an amplified fragment. 

[01 17] PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a particular chro- 
mosome. Using the present invention with the same oligonucleotide primers, sublocalization can be achieved with 
panels of fragments from specific chromosomes or pools of large genomic clones in an analogous manner. Other 
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mapping strategies that can similarly be used to map to its chromosome include in situ hybridization, prescreening with 
labeled flow-sorted chromosomes and preselection by hybridization to construct chromosome specif ic-cDNA libraries 
[01 1 8] Fluorescence in situ hybridization (FISH) of a cDNA clone to a metaphase chromosomal spread can be used 
to provide a precise chromosomal location in one step. This technique can be used with cDNA as short as 50 or 60 
bases. For a review of this technique, see Verma et al„ Human Chromosomes: a Manual of Basic Techniques Per- 
gamon Press, New York (1988). 

[01 1 9] Once a sequence has been mapped to a precise chromosomal location, the physical position of the sequence 
on the chromosome can be correlated with genetic map data. Such- data are found, for example, in V. McKusick 
Mendelian Inheritance in Man (available on line through Johns Hopkins University Welch Medical Library). The rela- 
tionship between genes and diseases that have been mapped to the same chromosomal region are then identified 
through linkage analysis (coinheritance of physically adjacent genes). 

(0120] Next, it is necessary to determine the differences in the cDNA or genomic sequence between affected and 
unaffected individuals. If a mutation is observed in some or all of the affected individuals but not in any normal individ- 
uals, then the mutation is likely to be the causative agent of the disease. 

[0121] With current resolution of physical mapping and genetic mapping techniques, a cDNA precisely localized to 
a chromosomal region associated with the disease could be one of between 50 and 500 potential causative genes 
{This assumes 1 megabase mapping resolution and one gene per 20 kb). 

[01 22] The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressing them can be 
used as an immunogen to produce antibodies thereto. These antibodies can be, for example, polyclonal or monoclonal 
antibodies. The present invention also includes chimeric, single chain, and humanized antibodies, as well as Fab 
fragments, or the product of an Fab expression library. Various procedures known in the art may be used for the 
production of such antibodies and fragments. 

[01 23J Antibodies generated against the polypeptides corresponding to a sequence of the present invention can be 
obtained by direct injection of the polypeptides into an animal or by administering the polypeptides to an animaJ pref- 
erably a nonhuman. The antibody so obtained will then bind the polypeptides itself. In this manner, even a sequence 
encoding only a fragment of the polypeptides can be used to generate antibodies binding the whole native polypeptides 
Such antibodies can then be used to isolate the polypeptide from tissue expressing that polypeptide. 
[01 24] For preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous 
cell line cultures can be used. Examples include the hybridoma technique (Kohler and Milstein, 1975, Nature, 256- 
495-497), the trioma technique, the human B-cell hybridoma technique (Kozbor et al., 1 983, Immunology Today 4:72), 
and the EBV-hybridoma technique to produce human monoclonal antibodies (Cole, et al., 1985, in Monoclonal Anti- 
bodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

[0125] Techniques described for the production of single chain antibodies (U.S. Patent 4,946,778) can be adapted 
to produce single chain antibodies to immunogenic polypeptide products of this invention. Also, transcenic mice may 
be used to express humanized antibodies to immunogenic polypeptide products of this invention. 
[0126] The present invention will be further described with reference to the following examples; however it is to be 
understood that the present invention is not limited to such examples. All parts or amounts, unless otherwise specified 
are by weight. 

[0127] In order to facilitate understanding of the following examples certain frequently occurring methods and/or 
terms will be described. 

[01 28] "Plasmids" are designated by a lower case p preceded and/or followed by capital letters and/or numbers The 
starting plasmids herein are either commercially available, publicly available on an unrestricted basis, or can be con- 
structed from available plasmids in accord with published procedures. In addition, equivalent plasmids to those de- 
scribed are known in the art and will be apparent to the ordinarily skilled artisan. 

[01 29] "Digestion" of DNA refers to catalytic cleavage of the DNA with a restriction enzyme that acts only at certain 
sequences in the DNA. The various restriction enzymes used herein are commercially available and their reaction 
conditions, cofactors and other requirements were used as would be known to the ordinarily skilled artisan For ana- 
lytical purposes, typically 1 u.g of plasmid or DNA fragment is used with about 2 units of enzyme in about 20 u.l of buffer 
solution. For the purpose of isolating DNA fragments for plasmid construction, typically 5 to 50 ng of DNA are digested 
wrth 20 to 250 units of enzyme in a larger volume. Appropriate buffers and substrate amounts for particular restriction 
enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37°C are ordinarily used, but may vary 
in accordance with the supplier's instructions. After digestion the reaction is electrophoresed directly on a polyacrvla- 
mide gel to isolate the desired fragment. 

[0130] Size separation of the cleaved fragments is performed using 8 percent polyacrylamide gel described by Goed- 
del, D. et at., Nucleic Acids Res., 8:4057 (1980). 

[0131] "Oligonucleotides* refers to either a single stranded polydeoxynucleotide or two complementary polydeoxy- 
nucleotide strands which may be chemically synthesized. Such synthetic oligonucleotides have no 5' phosphate and 
thus will not ligate to another oligonucleotide without adding a phosphate with an ATP in the presence of a kinase A 
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i °.? li30 t nUC ! e0t f ide Wi " ' igate t0 a fra 9 ment that has "°< "een dephosphorylated. 

^^T^^STX tSS !r ph0 ^!! , r between ^ doub,e stranded nuc,eic acid 

buffers and condrtions with fo units to T^aTs* In^ZoT T" ™" T j""*""* ^ 

ONA fragments to be ligated 9 ( 9 } P ° 5 ° f Wwomatoly equimolar amounts of the 

E5 a^SSS^i^^ was perfom,ed as describad ,n the method of Grah -' F ™ Vta 
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Example 1 

Bacterial Expression and Purification of HDfiNRm 



45 



r( anH Q1 10 menuLitMHIO gene. Additional nucleotides corresponding to HDGNR10 were add^ L rh« 

C AgtgtcaT 98 , reSpeCtiV c e, y- 71,6 5 ' oligonucfeotide primer has the sequence 5 CGGAATTCC^CATG^TTAT 

(Vn5/rep4 contains muttip e cop es of the Dla<;mir( nn^OA ~ . . ^uimuiy r-ress, pytjsj. 

mi; ana Kan (25 ug/mi). The O/N cufture rs used to inoculate a large culture at a ratio of 1 100 to 1 ?so Th* -in. 

"as eluted from the column in 6 ^ HDGNR10 

Example 2 

Expression of Recom binant HDGIMR10 in COS cells 

hemagglutinin protein as previously descri^TwTso H I Sa n TSlT C ^^'^ the ' nfl,,enM 

Lerner 1984 roin7 7r-?\ tj, ■ * ■ <. ' * mman . M - Heighten, A Cherenson, M. Connolly and R 

[01 36] The plasmid construction strategy is described as follows: 

[0137] The DNA sequence encoding for HDGNR10 ATCCQ71M «i ae ♦ ™~ 
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quence followed by HA tea fused in h! ™ f r efo e the PCR product contains a HIndlll site HDGNR10 coding se : 
ThePCRamplif^^^ 

* and ligated. The ligation mixture was Zsfo^fn, c d ' 9<5St8d wlth »«« Xhol restriction enzyme 
11009 North Tor™ Pines ; Road La , ZT^^rJ^ SU " E ^'e from Stratagene Con ing Systems, 
and resistant colonies were selected Phl«nM fransformed culture was plated on ampicillin media plates 
ysisforthepresenceofm^ 

with the expression vector by OEAE^E^^^l^^Jn^^?^ a^ r ^^^ S 3 ^. cells were transfected 

<o LaboratoryManual.ColdSpringL^ora^ 

by radiolabeiling and immunopLpitatSn S oZTZt^TT d9,SCted 

Harbor Laboratory Press f 1 98ai) r^iie i=k ■ Z'. I , ! Ant,bod ' es: A Laboratory Manual, Cold Spring 

media-were then co'S^ 
NP^O, 0.5% DOC, soml! 

* Palpitated w*h a HA specie monoclonal antibody^^ 

Example 3 

0 C ' 0n,n * and ex P res S'°" * HDGNRlfl „ sinq the bacuinvin,. expression svsmm 

[0138J The DNA sequence encoding the full length HDGNR10 orotein ATrr a 

PCR oligonuc^otide primers corresponding to the* and 3- sequences of'tilgene- 

'IZLZ^^ 3- and contains a BamH, 

otic cells (J. Mot. Biol 1 987 1 96 i 94 '950 ISiTT^?- ^ ^ mia "° n °' transl *«°n h eukary- 

(the initiation codon fo, tra^sS " W) ' ' *" ^ *° ** 18 nUC ' e ° tideS 0f the EDGNR10 gene 

[0140] Th e3'Primerhasthesequence5XGGGATCCCGCTCACAAGCrrArAr4TA-i-.>. * 
site for the restriction endonuclease BamHI and 18 nuetanttl. ^ , ? ACAGATAT 3 'and contains the cleavage 
the HDGNR1 0 gene. The amplified I «S^wl S^n^T^ '° °T *■ se « u *"<* «f 

kit ("Geneclean," BIO 101 Inc La Jolla cl^ThlV^ . ! 9 088 gel US,n9 a ^mercially available 
purified as described above !^ d^S? th8n d ' 9eSted ^ «»» ««*»««*- B-mH, and 

Eus™^^^ 

methods for baculovirusT^ors and Z£l™lZ7™ T T^' ^ *"* ^ G E - 19fl7 ' A «* 
No. 1555). This expression vector ^^^^^T^ A9ricu,tural Omenta. Station Bulletin 
yhedrosis viru. (AcMNPV) "T^ °' ^ Aut0 9 ra " ha ca,if °™«* "«d~r po.- 

tion site of the simian virus (S V)« i used for eSent TT" end0nuc,eas9 BamHI - ™* POlyadenyla- 
the beta-galactosidase gene from E ! col!" inserted VtESZT?* ' ""J^ SeleCti ° n °' «***'"™t viruses 

This vector DNA is designated V2 *" ' S ° lated fr ° m 3 1 % a9arose 9el 33 <*~«lb9d above. 

al. Proc. Natl. Acad. Sci. USA, 64 7^3 74 17 |l 987^ ' ° US ' n9 *' ,iP ° feC,i ° n m8th ° d (Fe ' 9ner et 

EL^co^^ pBacHDGNRIO were mixed in a steriie we,, of a 

10 pj Lipofectin plus 90 J Grace's melm we e add™ Sd an If J ^ ' n °- Gailharsl "" 9 . «*»• 
Then the transfection mixture was added dToZ L to rh« S «Tnc T °' 15 minUteS 3t r00m tem P e ^*- 

culture plate with 1 m, Grace' medium ^wEut erum The^L, ° l*™ CRL 1 711 } Seeded in a 35 mm tfesu9 
solution. The plate was then incubate" to 5 hou™ 2 7'C SrsZurT l ° the added 
- P ,a,e a nd 1 m l ofGrace,insect medium ^^^^^1^^^^ 
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back into an incubator and cultivation continued at 27°C for four days. 

[01 46] After four days the supernatant was collected and a plaque assay performed similar as described by Summers 
and Smith (supra). As a modification an agarose gel with "Blue Gal" (Life Technologies Inc., Gaithersburg) was used 
which allows an easy isolation of blue stained plaques. (A detailed description of a "plaque assay" can also be found 
in the user's guide for insect cell culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10) . 

[0147] Four days after the serial dilution, the viruses were added to the cells, blue stained plaques were picked with 
the tip of an Eppendorf pipette. The agar containing the recombinant viruses was then resuspended in an Eppendorf 
tube containing 200 u.1 of Grace's medium. The agar was removed by a brief centrrfugation and the supernatant con- 
taining the recombinant baculoviruses was used to infect Sf9 cells seeded in 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were harvested and then stored at 4°C. 

[01 48] Sf9 cells were grown in Grace's medium supplemented with 1 0% heat-inactivated FBS. Thecells were infected 
with the recombinant baculovirus V-HDGNR10 at a multiplicity of infection (MOI) of 2. Six hours later the medium was 
removed and replaced with SF900 II medium minus methionine and cysteine (Life Technologies Inc., Gaithersburg). 
42 hours later 5 u,Ci of 35 S-methionine and 5 u.Ci cysteine (Amersham) were added. Thecells were further incubated 
for 1 6 hours before they were harvested by centrifugation and the labelled proteins visualized by SDS-PAGE and 
autoradiography. 

Example 4 

Expression via Gene Therapy 

[01 49] Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed in tissue-culture medium 
and separated into small pieces. Small chunks of the tissue are placed on a wet surface of a tissue culture flask, 
approximately ten pieces are placed in each flask. The flask is turned upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F1 2 media, with 10% FBS, penicillin and streptomycin, is added. 
This is then incubated at 37°C for approximately one week. At this time, fresh media is added and subsequently changed 
every several days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsin ized and scaled into larger flasks. 

[0150] pMV-7 (Kirschmeier, P.T. et al, DNA, 7:219-25 (1988) flanked by the long terminal repeats of the Moloney 
murine sarcoma virus, is digested with EcoRI and Hindi 1 1 and subsequently treated with calf intestinal phosphatase. 
The linear vector is fractionated on agarose gel and purified, using glass beads. 

[01 51 ] The cDNA encoding a polypeptide of the present invention is amplified using PCR primers which correspond 
to the 5' and 3' end sequences respectively. The 5' primer contains an EcoRI site and the 3' primer contains a Hindlll 
site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA llgase. The resulting mixture is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is used to transform bacteria HB101 , which are then plated onto 
agar-containing kanamycin for the purpose of confirming that the vector had the gene of interest properly inserted. 
[0152] The amphotropic pA317 or GP+am1 2 packaging cells are grown in tissue culture to confluent density in Dul- 
becco's Modified Eagles Medium (DMEM) with 10% calf serum (CS), penicillin and streptomycin. The MSV vector 
containing the gene is then added to the media and the packaging cells are transduced with the vector. The packaging 
cells now produce infectious viral particles containing the gene (the packaging cells are now referred to as producer 
cells). . . 

[0153] Fresh media is added to the transduced producer cells, and subsequently, the media is harvested from a 1 0 
cm plate of confluent producer cells. The spent media, containing the infectious viral particles, is filtered through a 
millipore filter to remove detached producer cells and this media is then used to infect fibroblast cells. Media is removed 
from a sub-confluent plate of fibroblasts and quickly replaced with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus is high, then virtually alt fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral vector that has a selectable marker, 
such as neo or his. 

[0154] The engineered fibroblasts are then injected into the host, either alone or after having been grown to conflu- 
ence on cytodex 3 microcarrier beads. The fibroblasts now produce the protein product. 

[0155] Numerous modifications and variations of the present invention are possible in light of the above teachings 
and, therefore, within the scope of the appended claims, the invention may be practiced otherwise than as particularly 
described. 
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(C) . STRANDEDNESS : S INGLE ' " 
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GTGAGATGC7 GCTTTCATGA ATTCCCZCAA ZAAGAGCCAA GC7CTCCA7C TAGTGGACAG 
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GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TTGCTTGGCC CAAAAGAOAG 120 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATCTAT AAAACAGTTT 180 

GCAtTCATGG AGGGCAACTA AATACATTCT AGGAC7TTAT AAAAGATCAC I ' l ' l ' lTA TTTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AG7 CCA ATC TAT GAC 29 1 
Mec Asp Tyr Gin Val Ser- Sar Pro lie Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA AAA ATC AAT GTG AAG CAA 33 9 
-la Asn Tyr Tyr Thr Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TTT 397 
lis Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Pha He Phe 

GGT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 435 
Gly Phe Val Gly Asn Mec Leu Val He Leu He Leu He Asn Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 483 
Arg Leu Glu Ser Mec Thr Asp He Tyr Leu Libu Asn Leu Ala He Ser 

' GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC 531 
Asp Leu Phe Phe Leu Leu Thr Vai Pro Phe Trp Ala His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG-TGT CAA CTC TTG ACA GGG CTC S79 
Ala Gin Trp Asp Phe Gly Asn Thr Mec Cys Leu Leu Thr Gly Leu Tyr 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTG ACA 627 
Phe He Gly Phe Pha Ser Giy He Phe Phe He He Gin Leu Leu Thr 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC 675 
He Asp Arg Tyr Leu Ala He Val His Ala Val Phe Ala Leu Lys Ala 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT TGG GTG GTG 723 
Arg Thr VaL Thr Phe Gly Val Val Thr Ser Val He Thr Trp Val Val 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT CAA AAA 771 
Ala Val Phe Ala Ser Leu Pro Gly He He Phe Thr Arg Ser Gin Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT TTT CCA TAC AGT CAG TAT 819 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro Tyr Ser Gin Tyr 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG ATA GTC ATC TTG GGG CTG 867 
Gin Phe Trp Lys Asn Phe Gin Thr Leu Lys I_e Val He Leu Gly Leu 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC 7 A I TCG GGA ATC CTA AAA 915 
Val Leu Pro Leu Leu Val Mec Val He Cys Tyr Ser Giy He Leu Lys 

ACT CTG CTT CGG TGT CGA AAT GAG AAC- AAG AGG CAC AGG GCT GTG AGG 963 
Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg His Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 1011 
Leu He Phe Thr He Mec He Val Tyr Phe L«u Phe Trp Ala Pro Tyr 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC TTT GGC CTG AAT 1059 
Asn He Val Leu Leu Leu Asn Tnr Pne Gin Glu Phe Phe Gly Leu Asn 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA CCT ATG CAG GTG ACA GAG 1107 
Asn Cys Ser Ser Ser Asn Arg Leu Asp Gin Ala Mec Gin Val Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TTT 115 5 
Thr Leu Gly Mec Thr Kis Cys Cys Ha Asn fro He lie Tyr Ala Phe 
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TSCACATGGC TTAGTTTTGV TACACAGCCT GSGCTGG3GG TGGGGTGGAA CAGGTCTTTT !«< 

(2) INFORMATION FOR SBQ ID NO-2- 

(i) SEQUENCE CHARACTERI STI CS 

(A) LENGTH: AMINO ACIDS - 

(B) TYPE: AMINO ACID ~ 

( C) STRANDEDNESS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: FKOTEIN 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
Met Asp Tyr Gin Val Ser Ser Pro He Tyr Asp «. Asn Tyr Tyr- 
Thr ser Glu Pro Cys Pro Ly B u e »„ V al Lya Gln X1- ^ £ 

Arg Leu Leu Pro Pro Leu Tyr Ser Leu vg Pne lie Phe Giy P JJ 
val Gly Mec L|u val Ile Leu ne *° ^ ^ ^ ^ 

Leu Glu ser Mec Thr Asp lie Tyr Leu Leu Asn Leu Ala He Se" 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr All 
Ala Ala cm Trp Asp Phe Gl y Asn Thr Mel Cys Leu Leu Thr GlT" 
Leu Tyr p ne Ile Gly Pne Phe Ser Gly Ue Phe Phe lie He Gin 
Leu Leu Thr lie Asp Arg Tyr Leu Ala III val His Ala Val Phe 
Ala Leu Lys Ala Axg Thr Val Thr Phe Gly Val val Thr Ser vlf 
He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly xl . JfJ 
P*e Thr Arg Ser Gin Lys G.u Sly Leu J£ ryr Thr cys Ser Ser 

His Phe Pro Tyr Ser Gin Tyr sin Ph e Trp Lys Asn Phe Gin Thr 

* 19G 
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25 Claims 

1. Use of 

(1) a DNA encoding a polypeptide which activates 

30 

(1 .1 ) a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit 
35 No. 97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 
40 (F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 
(G): 

45 (I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 

activity; 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J) : wherein said polypeptide does not include a N-terminal 
50 methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(1.2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide selected from the group consisting 

55 of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 
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(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No. 
97183; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any 
one of (a) to (d); 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to (e); 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide 
of any one of (a) to (h); 

(j) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (i), said fragment being capable of binding a Ngand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (j); 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 
(p) a vector comprising a polynucleotide as defined in any one of (a) to (o) which is comprised in a 
vector; and 

(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulatory sequence; 

and recovering said polypeptide encoded by said polynucleotide 
(2) or a compound which activates 

(2.1 ) a polypeptide comprising a member as defined in any one of (A) to (L) 

(2.2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide as defined in any one of (a) to 
<q); and recovering said polypeptide encoded by said polynucleotide 

for the preparation of a pharmaceutical composition for the activation of a G-protein chemokine receptor 

The use of claim 1 ; wherein said activation comprises stimulating haematopoiesis, wound healing, coagulation, 
angiogenesis, or growth factor activity; or for treating solid tumors, chronic infections, leukemia, T-cell mediated 
auto-immune diseases, parasitic infections, or psoriasis. 

Use of . . 

(1) a DNA encoding a polypeptide which inhibits 

(1 .1 ) a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit 
No. 97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
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being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

(G); 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity; 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal 
methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(1.2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polyp eptide comprising culturing a host cell comprising a polynucleotide selected from the group consisting 



(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No 
97183; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 971 83; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any 
one of (a) to (d); 

(0 a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nudeic acid of any one of (a) to (e); 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide 
of any one of (a) to (h); 

(j) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (i), said fragment being capable of binding a ligand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (j); 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 
(p) a vector comprising a polynucleotide as defined in any one of (a) to (o) which is comprised in a 
vector; and 

(q) a polynucleotide as defined in any one of (a) to (o) operabfy associated with a regulatory sequence. 

and recovering said polypeptide encoded by said polynucleotide 
(2) or a compound which inhibits 

{2.1 ) a polypeptide comprising a member as defined in any one of (A) to (L) or 

(2.2) a polypeptide which is obtainable by a method forproducing a G-protein chemokine receptor polypep- 
tide comprising culturing a host cell comprising a polynucleotide as defined in any one of (a) to (q); and 
recovering said polypeptide encoded by said polynucleotide or 

for the preparation of a pharmaceutical composition for the inhibition of a G-protein chemokine receptor. 

The use of claim 3, wherein said inhibition comprises the prevention and/or treatment of allergy, atherogenesis 
anaphylaxis, malignancy, inflammation, histamine and IgE-mediated allergic reactions, prostaglandin-independent 
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fever bone marrow failure, silicosis, sarcoidosis, rheumatoid arthritis, shock, or hyper-eosinophilic syndrome. 
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